.

Sanitized Copy Approved for Release 2011/09/14 : CIRDP8 0

.

0-0080A00638044-6

r
' 1
) cussirication  comrmerr8ONFIDENTIAL R
) ! CENTRAL INTELLIGENCE AGENCY REPORT 50X1-
_ / INFORMATION FROM ' A1-HUM '
FOREIGN DOCUMENTS OR RADIO BROADCASTS CD NO.
COUNTRY USSR DATE OF
. INFORMAT Sep 1950
SUBJECT Scientific - Chemistry, quenching of fluorescence ATION
HOW ‘ ' ar
PUBLISHED ~ Thrice-aonthly periodical DATE DIST. /é Har 1951
WHERE _
PUBLISHED  Moscow/Leningrad NO. OF PAGES 7
DATE '

PUBLISHED 11 Sep 1950

_ LANGUAGE Russian gggg;sMNEg e

THIS DOCUMENT CONTAINS INPORMATION AFFECTING THE NAYIONL DEFI
ANSE
OF THE UKITED STATES WITHIN THE MEANING OF ESPIONASK ACT #0O

THIS 1S UNEVALUATED INFORMATION

ANY KAN

B HisiTIC BY LAW. REPRODUCTION OF THIS FORM IS PROHIDITED.

SOQRCE Doklady Akademid Nauk SSSR, Vol LXXIV, No 2, pp 315-318,
; N ~ o i h

[Tnis is an unedited drafte/

CONCERNING THE QUENCHING OF'TPiE FLUORESCENCE OF CHLOROPHYLL
AND MAGNESTUM BITAALOCY ANIN AND THE TNTERACTION OF THESE
PIGAENTS WiTH THE QUENCHING SUBSTANCE

by V. B. Evstigneyev, V. A. Gavrilova, and
A, A Krasnovskiy (Instltute of Biochemistry
imeni Ae N. Bakh) Presented by Academician
] v A. N. Terenin on L July 1950,
- Submitted for publication on 26 June 1950.

An investigation of the quenching of fluorescence of dy%tuffs L pigmentsa7
by other nolecules will clarify the nature of the photochemical effect exerte
by dyestuffs im general and chlorophyll in particular. ‘In a prior communication

} 7 we published data on the quenching of the fluorescence of magnesium phthalo~

cyanin in alcoholic solutioh. It follows from the results published there that
the molecules of exidizing agents exhibit the strongest quenching action.
Livingston and Chun-Lin Ke 2_17 arrived at the same conclusion after gtudying
the effect of & great number o substances on chlorophyll in methanol -solution,

In the present communication the effects of various substances on the
intensity of fluorescence of chlorophyl (a + b) and Mg phthalocyanin in solution
were studied using the following solvents: toluene, methanol, and pyridine.
The interaction of the quenching substance with the molecules of the pigment was
also investigatede The solution of Mg phthalobyan:m in toluene was prepared by
using ether first, es described earlier [ 6_/s

Fluorescence was induced in the interval of maximum absorption for the -
substances in question in the red region of the spectrum and the intensity of Lon
the fluorescence wags measured by a mebhod described earlier /1 /e The sol- 1 | q
utions were filled into vacuum test tubes which had a speclal shape cnd were d
adapted to direct measurement of absorption by means of a spectrophotometers

The dissolved oxygen was removed by means of an 6il pump while the solvent w‘as

boiled.
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Table 1 cites data showlng the variations in the intensity of fluorescence
and the extent of absorption at the red mayimum exhibited by solutions of the
pigments in question under the actlon of various substances. The concentration
of the latter was in all cases 0.1 M per liter,

The absorption values E shown in Table 1 were measured directly in the
test tubes by means of a photelectric spectrophotometer. The results listed
listed in table confirm for other solvents besides alcohol that oxidants have
the strongest quenching effect. Reducing agents generally do not diminish the
intensity of fluorescence. When they do, their effect is much weaker than that
of oxidants,

The interaction between the molecules of the quenching substance and the
pigment can be evaluated on the basis of the shift and change of relative value
of the maxima or the spectral absorption curve, Strongly quenching oxidants
like quinine and oxygen do not change the appearance of the absorption spectrum
of pigments in the usual solvents, while in the case of iodine or dinitro=-
benzene the magnitude of absorption at the red maximum diminishes noticeably,
indicating a chemical interaction., This leads to the conclusion that quenching
by oxidants involves several differeut mechanisms,

In order to investigate the connection between the quenching of {luores-
cence and ability of the molecules of chlorophyll and those of the quenching
substance to interact photochemically in the case when they apparently do not
react with each other in the dark (at which one could conclude from the‘fact
that the absorption spectrum did not change), the following experiments were
set up.

Solutions of chlorophyll which contained quinone, hydroquinone, or ascorbic
acid were freed from oxygen by removing the latter with an oil pump while the
solution was boiled, The solutions were then illuminated during 9 minutes by
a 500 watt motion picture lamp which was'placed at a distance of 45 centimeters.
The light was focused by means qf a condenser and was passedzthrough an RG-2
red filter 10 nmm thicks - .

The results of these experiments, as well as data on the photochemical
oxidation by oxygen of the air under the same conditions, are shown in the
curves of Figure 1. The ordinstes of these curves represent absorption values
at the red maximum in percent of absorption by the solution which has not been
exposed to the action of light. The results in question indicate that there
is no direct connection between the quenching of fluorescent and the ability
of chlorophyll to interact chemically with the quenching substance, For
instance, quinone quenches fluorescence energetically, although it practicelly
does not react at all photochemically with chlorophyll either in alcohol or
toluene., On the other hand, ascorbic acid does not affect the intensity of
chlorophyll fluorescence, while it reacts much more rapadily than quinone in
alcohol and very rapidly in pyridine,

Although the photoreaction of chlorophyll with ascorbie acid 'in pyridine
is a reversibla photoreduction th_7, the relative slowness of the reverse
reaction under anaercbic conditions permits one to trace the course of the photo=~
reaction by measuring E after the light has been switched off,

In order to check whether a very rapid reversible chemical reaction does
not take place between 1) a strongly quenching substance which does not change
the appearance of the chlorophyll absorption spectrum and 2) the dyestuff, we
set up an experiment in which changes in the absorption of 0,1 M/1 chlorophyll
{a + b) solutions in alecohol, pyridine, or toluene centaining 0.1 M of quinone

-2 -




[ ' C. A - .
! “ - * @ »

Sanitized Copy Approved for Release 2011/09/14 : CIA-RDP80-809A00060038045-6

CONFIDENTIAL 5
CONFIDEITTAL S 50X1-HUM

per liter were observed under illumination of these solutions by strong light
directed perpendicularly to the ray of light passing through the spectro-
photometerts monochromator, The assembly used in this experiment is shown
in Figure 2,

For the purpose of avolding errors due to the scattering of 1light and
fluorescence, the lateral illumination of the solution was transmitted through
an RG-2 red filter transmitting wave lengths higher than 620 my, while obser-~
vation of absorption changes was conducted in the region of the second chloro-
phyll maximum at 430-hhO mu. The experiment demonstrated that switching on
of the lateral illurination never changed absorption at the blue chlorophyll
maximum, thus proving the absence of a chemical reaction,

As a result of this work, the following conclusions were ‘reacheds
1) Oxidants exert a stronger quenching effect than other substances on
the fluorescence of chlorophyll in aleohel, pyridine, and toluene solutionsj

2) There is no direct connection between the quenching effect of extraneous
molecules and their ability to react photochemically with chlorophyll, which
indicates that the sbility to react is connected with a comparatively durable
biradical (triplet_? state rather than the electronically excited state that has’
a life of only 10~1 - 108 seconds /5_7.
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Tatle 1. Clanges in tae Iniepsity of Fluorescence and of the Value of
sexinm of Chlorophyll (a + b) and Fhthalccyanin
Solutions as a Fenult of Adding Other Substences.
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(;lo:sa\-\/ for Table 1.

Il = relative magnitude of the intensity of fluoréscence; = absorption
at the maximum in the case of a solution to which no extraneous substance had
been added; I, and E2 = the same values for solutions to which another substance '
had been added. '

# .
" "Position of the red maximum in ethanol: chlorophyll 665 my, Hg.
phthalocyanin 668 mu. The same in pyridine: chlorophyll 670 mu, Mg
phthalocyanin 673 mu. The same in toluene: chlorophyll 665 my,
Mg phthalocyanin 672 my., .o
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hemical Reactions of Chlorophyll.
3 = quinone; U = hydroqﬁinone;

In toluenses

! Figure 1. Photoc

A. In ethanoly 1 - 92; é - ascorbic acid;

17 - solution to whict; no second substance had been added.
g - quinom; 6 - 02; 8 - solution to which no second substance had been added. .-

2 - ascorble acld; 3= quinone}

B. In pyridines 1 =0, )} ~ hydroquinone;

ich no second substance had been added. _ :

5 - solution to wh
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Figure 2. Arrangement- of thé'Apparatus in Experiments with Lateral Illumination.
1 = 800 watt motion picbui'é lamp; 2 - condenser; 3 - RG-2 filter; L - spsctro-
photometer; 5 - optical slit 6 - source of light for the spectrophotometer;

7 = holder for the test tube containing solution.
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